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Abstract 
A comparison is given the means of the body height, body weight, normal chest circumference of 
12831 secondary school students and 6200 students trained for skilled work. It is determined that the 
arithmetic mean are lower, as demonstrable statistically, in 53.3 p.c. of the age groups of the boys, and 20 
p.c. of the girls receiving vocational training, as compared with those of the secondary school students 
In case of the girls attending both types of school, the frequency of irregular menstruation cycle is 
equally around 5 - 6 p.c. in the 4 - 5th year following the menarche. 
64.2 p.c. of the girls attending secondary school, and only 43.8 p.c. of the girls trained for skilled 
work discussed sexual problems with their parents; their sexual education is not satisfactory 
Key words: somatic development, students trained for skilled work, secondary school students. 
Introduction 
In a fo rmer publication (FARKAS et al. 1983) a detailed report was given abou t 
a survey aiming at studies on the puber ty of Hungar ian girls. Within the f rame of 
these studies it was possible to measure the body height, body weight and normal 
chest circumference of the youths. 
One part of the studied you ths is being trained for skilled work, the o ther part 
a t tends g r a m m a r school or specialized secondary school (hereinafter: secondary 
school). This provided possibility for compar ing the somatic development and a few 
characterist ic criteria of puberty of the s tudents a t tending the two different types of 
school. 
The compar ison is also accounted for by the fact that there are only few sub-
sequent data on Hungar ian s tudents trained fo r skilled work. 
The studies published in the 60s and 70s mainly aimed at the examinat ion of 
musculari ty (BUGYI, 1965, 1966, 1971 — 7 2 ; BUGYI and L6RINCZ, 1966), or gave 
analysis of productivity (BUGYI, 1971) and the connect ions between the circulatory 
organ system and burden, resp. (BUGYI, 1971a). T h e s tudy on body composi t ion 
also belongs to this (BUGYI, 1971b). 
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In a study published in 1976 involving six body measuremen t s of s tudents 
trained for skilled work , the somatic development was found to be satisfactory in 
general (GlRINYl et al. 1977). 
Eiben compared the somatic development of 199 Budapest s tudents receiving 
training for work in chemical industry with the Budapest da t a of 1968/69 (ElBEN el 
al. 1971. 1979). 
In a recently published report (BAKONYI. 1984) the differences in the somat ic 
charac ters o r 7464 secondary school s tudents and 3088 s tudents t rained for skilled 
work are analysed. 
There are deviat ions in respect to the final conclusions drawn in the cited publi-
cations. Certain au thors did not find essential differences between the somat ic 
development of the s tudents a t tending the two types of school (GlRINYl et al. 1977. 
ElBF.N et al. 1979). while observat ions made on a larger sample led to oppos i te 
conclusions (BAKONYI. 1984). 
O n the basis of them, it does not seem unnecessary to report on our experiences 
gained in connect ion with the measurements deriving f rom the beginning of the 80s 
f rom this point of view as well. 
Material and method 
In the years 1 9 X 1 - 1 9 8 4 3 6 7 7 boys and 2 3 6 7 girls trained for skilled work, and 3 1 4 4 boys and 9 3 9 5 
girls a t tending secondary schools were studied. The dissimilar rat io of the two sexes is partly related to the 
irend of vocational .raining, partly to our original objective (studies on menarche). The observat ions 
concerning the somatic development of the students a t tending the two types of school can be compre-
hended as the "secondary p roduc t" of our original objective. 
Table / The more important parameters of the body weight of boys trained for skilled work (n > and 
those attending grammar school and specialised secondary school <n;). according to half-year 
age-groups 
Boys trained for 
skilled work 
126 
5 4 9 
5 3 5 
6 1 3 
5 8 1 
5 3 5 




3 6 7 7 
5 1 . 2 3 
5 4 . 2 9 
5 6 . 7 4 
5 9 . 7 5 
60.82 
6 3 . 8 2 
6 4 . 1 1 
6 5 . 1 6 
6 4 . 2 1 
6 4 . 6 0 
10.15 
1 1 . 2 0 
1 0 . 9 0 
11.28 
10.28 
1 1 . 4 0 
11.00 
1 0 . 3 9 
8 . 9 9 
8 . 1 3 
Boys attending grammar school 
and specialised secondary school 
3 4 
3 0 3 
4 5 0 
4 2 0 
4 1 6 
3 6 8 
4 0 4 
3 5 7 
3 0 6 
86 
3 1 4 4 
5 6 . 7 3 1 2 . 4 2 
5 6 . 2 8 9 . 9 5 
5 8 . 4 2 1 0 . 2 0 
5 9 . 9 4 9 . 3 9 
6 2 . 8 2 9 . 6 2 
6 4 . 4 6 1 0 . 2 6 
6 5 . 7 9 9 . 0 6 
6 5 . 8 9 9 . 3 5 
6 8 . 3 7 9 . 5 9 
6 6 . 1 2 9 . 2 4 
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In I he course of ihc measurements the introductions of Martin were followed (MARTIN and 
S A L L I R . 1 9 5 6 ) . The body height and normal chest circumference were measured with mm. the body 
weight with 50 g accuracy. 
The information on puberty were collected by means of questionnaires. 
The evaluations were obtained with R-55 type computer by the co-workers of the László Kalmár 
Cybernetics Laboratory of the Attila József University. Szeged. 
The results arc summarized in Tables L— 6.. with the arithmetic means of the three body measure-
ments given according to sex. age groups and types of school. The elemental numbers indicated in the 
Tables arc not always identical in case of ihe three characters, since not every student could be measured. 
In our evaluation the arithmetic means (x) and s tandard deviation (s) were also calculated, on the 
basis o i its using the two-sample Student 's lest it was examined whether the differences in arithmetic 
means could be verified according to character between ihe two types of students of Ihe same age and sex. 
The probability level for our statements was chosen 95 p.e. 
Results 
I . SOMATIC D E V E L O P M E N T 
Though differences between the ar i thmet ic means are manifested in several age 
g roups regarding both sex and all three characters , these are not significant in every 
case. It could be determined, however, that f rom the studied 10 age groups (between 
age 14 18.5). the body weight was found to be lower in 6. the body height in 9. and 
the normal chest circumference in I age group(s) of the boys trained for skilled 
work, as compared to the secondary school s tudents . These 16 cases correspond to 
53.3 p.c. of all the chances (30 in case of the 3 characters of the 10 age-groups). 
Table J. The more important parameters of ihe body height of boys trained for skilled work (n,) and 
those attending grammar school and specialised secondary school (n,). according to half-year 
age-groups 
Boys trained for Bov attending grammar school 
skilled work and specialised secondary school 
Age 
n. X, S| n . X , s. 
14.0 126 163.32 7.56 34 166.44 X.I 2 
14.5 549 165.07 8.23 303 I67.T2 X.4X 
15.0 535 167. IX X. 15 450 169.50 7.26 
15.5 613 170.10 7.16 420 171.46 7.12 
16.0 5X1 170.91 7.10 416 172.96 6.65 
16.5 535 172.54 6.68 368 174.19 6.43 
17.0 430 1 7 1 . 8 9 6.65 404 175.06 6.32 
17.5 166 173.05 6.71 357 174.99 6.28 
IX.O 102 173.89 7.11 306 176.01 6.71 
IX.5 40 173.48 6.54 86 175.06 6.6X 
Total: 3677 3144 
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In respcct to the girls t rained for skilled work, lower values were only found for 
the body height ar i thmetic means in 6 cases, while their normal chest circumference 
was found to be higher than the means obtained for the secondary school s tudents in 
case of two age-groups. Accordingly, the means found for the girls trained for 
skilled work were lower in only 20 p.c. of the cases compared to the girls a t tending 
secondary school. 
Tabic .1. The mure important parameters of the normal chest circumference of boys trained for skilled 
work (n , | and those attending grammar school and specialised secondary school (n : ) . 
according to half-year age-groups 
Boys trained for Boys attending grammar school 
skilled work and specialised secondary school 
Age 
n, S | n . X. s . 
14.0 126 79.61 7.07 34 81.85 7.68 
14.5 54X XI.29 7.55 303 82.05 6.94 
15.0 534 83.07 7.11 449 83.89 6.96 
15.5 613 85.41 7.29 420 85.08 6.35 
16.0 5X1 86.23 6.63 416 86.98 6.37 
16.5 535 XX.49 7.50 368 87.95 6.80 
17.0 430 88.X9 7.01 404 89.34 6.10 
17.5 166 89.73 7.04 357 89.51 6.03 
18.0 102 X9.I9 5.78 306 90.51 5.85 
IX.5 40 90.28 6.01 86 90.24 5.81 
Total: 3675 3143 
Table 4 The more important parameters of the body weight of girls trained for skilled work (n,) and 
those attending grammar school and specialised secondary school (n ;) . according to half-year 
age-groups 
Girls trained for Girls a t tending grammar school 
skilled work and specialised secondary school 
Age 
n . *i s, n . 
X! s . 
14.0 25 159.57 5.51 115 159.57 6.51 
14.5 264 I5X.96 6.05 869 160.67 5.69 
15.0 402 159.03 5.99 1603 161.36 5.85 
15.5 406 159.73 6.12 1457 161.37 5.87 
16.0 404 160.03 5.98 1256 161.58 5.86 
16.5 347 159.83 7.32 1098 161.92 5.93 
17.0 307 160.23 6.05 1051 162.04 6.11 
17.5 149 160.63 7.36 924 162.03 5.95 
18.0 46 161.19 5.58 787 162.00 6.34 
18.5 17 160.95 7.25 235 161.17 6.93 
Total: 2367 9395 
Ml MANBIOLOCilCAL C OMPARISON OK IHh SOMATIC DEVELOPMENT 135 
Fundamenta l ly , therefore, backwardness in regard to somatic development 
can firstly be experienced in case of the boys trained for skilled work, while in case of 
the girls this backwardness is of slighter degree and is only manifested in body 
height. 
Our experiences are cont radic tory to the final conclusions of the studies made 
in the case of the Budapest boys trained for work in chemical industry, according to 
Table 5. The more important parameters of the body height of girls trained lor skilled work (n,) and 
those attending grammar school and specialised secondary school <n,). according to half-year 
age-groups 
Girls trained for Girls attending grammar school 
Age 
skilled work and specialised seco ndary school 
n, X, s. n2 x2 s2 
14.0 25 54.27 11.03 115 51.15 8.53 
14.5 264 53.66 9.23 869 53.79 8.20 
15.0 402 54.73 9.98 1595 54.39 8.31 
15.5 406 54.94 8.78 1453 54.94 8.11 
16.0 404 55.01 8.19 1256 55.84 8.34 
16.5 347 55.81 9.09 1098 55.99 7.74 
17.0 307 56.46 9.13 1051 56.24 7.50 
17.5 147 55.63 8.03 924 56.55 7.98 
18.0 46 56.57 6.90 787 56.42 8.18 
18.5 17 59.40 9.21 235 55.65 7.71 
Total: 2365 9383 
Table 6. The more important parameters of the normal chest circumference of girls trained for skilled 
work (n,) and those attending grammar school and specialised secondary school (n,). 
according to half-year age-groups 
Girls trained for Girls at tending grammar school 
A _ _ 
skilled work and specialised secondary school 
Age 
N . X> s. N 2 *2 s2 
14.0 25 85.32 7.76 115 81.96 6.66 
14.5 264 84.39 7.77 869 84.26 6.68 
15.0 402 85.14 7.77 1603 84.73 6.74 
15.5 406 85.59 7.22 1457 85.22 6.66 
16.0 404 85.72 6.47 1255 85.95 6.95 
16.5 347 86.17 1098 86.03 6.23 
17.0 307 87.14 7.48 1051 86.47 6.26 
17.5 149 86.53 924 86.96 6.56 
18.0 46 87.46 5.15 787 86.69 6.61 
18.5 17 89.18 7.22 235 86.09 6.49 
Total : 2367 9394 
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TabU- 7. Regularity of menses of the girls in the period following the lirst menstruat ion 
a) Primary school students 
Is the menstruation regular1' 
Time elapsed 
since lirst Yes N o N o answer Together 
menstruat ion 
(years) n % n % n % 
0 2403 67.0 732 20.4 450 12.6 3585 
1 1X41 83.2 267 12.0 106 4.X 2214 
923 X6.4 96 9.0 49 4.6 1068 
24X X7.6 24 X.5 II 3.9 283 
4 IS «5.4 3 7.3 3 7.3 41 
5 10 76.9 1 7.7 T 15.4 13 
0-5 years 5460 75.X 1123 15.6 621 X.6 7204 
bl Secondary school students 
0 279 63.0 143 32.3 21 4.7 443 
1 91X 79.1 219 IX.9 23 2.0 1160 
-> 1956 X6.4 271 12.0 36 1.6 2263 
3 2160 89.0 220 9.1 47 1.9 2427 
4 1631 91.4 136 7.6 17 1.0 1784 
5 953 93.8 56 5.5 7 0.7 1016 
6 314 94.3 16 4.8 3 0.9 333 
7 75 97.4 2.6 — 77 
0-7 years X2X6 X7.2 1063 11.2 154 1.6 9503 
c) Girls trained for skilled work 
0 117 66.9 51 29.1 7 4.0 175 
1 311 X5.7 43 l l . S 9 2.5 363 
•> 606 X7.6 60 X.7 26 3.7 692 
1 560 X7.4 57 X.9 24 3.7 641 
4 2X7 94.1 16 5.2 s 0.7 305 
5 132 93.6 9 6.4 — — 141 
6 3X 95.0 1 2.5 1 2.5 40 
7 II X4.6 — — 
"S 15 4 13 
0-7 years 2062 X7.0 237 10.0 71 3.0 2370 
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which there a re no differences between the somatic development of the Budapest 
boys a t tending secondary school and those of receiving vocational training (ElBEN 
et al. 1979). In our opinion, this may be in connect ion with the extremely divergent 
elemental n u m b e r of the sample. 
There is a better conformi ty , however, between our study results and the 
experiences of a nat ional survey per fo rmed in 9 large cities (BAKONYI, 1984). This 
au thor found the means of body measurements of the boys trained for skilled work 
to be lower in 86.28 p.c.; in case of the girls in 80.40 p.c., as compared to the para-
meters of the secondary school s tudents of similar age and sex. T h e latter observa-
tion is essential all the more, since it covered several characters (e.g. width measure-
ments, vital capaci ty, etc.). 
2 . C H A R A C T E R I S T I C S O F PUBERTY R E L A T E D T O T H E G I R L S 
The girls were also questioned in respect to whether their menst rua t ion cycle 
became regular or not dur ing the time elapsed since their first mens t rua t ion 
(menarche) in both absolute and relative regard. Those cases were regarded as 
Table 8. Distribution of discussions within the family about sexual problems related to the girl students 
trained for skilled work and attending secondary schools 
Study site 
Type of school 
Together 
Total Inst, for voc. training Secondary school 
Yes No No 
answer Yes No 
No 
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regular menst rua t ion where the cycle was not shor te r than 21 days and not longer 
than 35 days (SAS and KOVÁCS. 1984). Table 7 (a. b, c) comprises the da t a of 
s tudents a t tending pr imary school, secondary school and those trained for skilled 
work. 
It is to be ment ioned in respect to the realistic evaluat ion of Table 7 that the 
menarche-median for the scudied girls is 12.79 years, the first mens t rua t ion 
appeared at this age in 50 p.c. of the cases. In Hungary this age cor responds to class 7 
in pr imary school. Dur ing the first year following the first mens t rua t ion , the menses 
was not regular in a high percentage of the girls ( 1 2 — 1 9 p.c.). which can be regarded 
as a na tura l phenomenon . Nevertheless, it is a fact that the cycle was found to be 
irregular in the 4. — 5 year following the menarche in 5.5 — 7.6 p.c. of the girls 
a t tending secondary school and in 5.2 — 6.4 p.c. of the girls trained for skilled work . 
A fur ther subject of the analysis was whether the parents discussed ques t ions 
relating to puber ty with the studied s tudents within the family. It was found impor t -
ant to gain a not ion abou t educat ion within the family concerning the correct sexual 
a t t i tude. T h e obta ined results are summarized in Tab le 8, according to which 64.2 
p.c. of the girls a t tending secondary school, and 43.8 p.c. of the girls t ra ined for 
skilled work indicated discussions within the family about the norms of sexual 
behaviour . This quest ion was left unanswered by the girls t rained for skilled work in 
43.2 p.c. and by those a t tending secondary school in 20 p.c. There may be several 
reasons for this: the girls did not find this question impor tan t , they did not under-
stand it. they did not a t tach part icular impor tance to it, they regarded it a pr ivate 
affair , etc. 
Striking differences were experienced analysing the ques t ions according to the 
geographical regions of Hungary . In Nor thern Hungary (mainly based on da t a 
f rom county N ó g r á d ) more than 70 p.c. of the girls a t tending both types of school 
received informat ion f rom their parents related to sexual quest ions . O n the 
contrary , in Southern Hunga ry (firstly in county Csongrád) only 43.8 p.c. of the 
girls trained for skilled work and 53.2 p.c. of the girls a t tending secondary school 
were able to give positive answers. 
Table V. Distribution of discussions within the family about sexual quest ions in county Csongrád , 
according to school types (boys) 
Type of school 
Yes N o N o answer Tota l 
n % n % n % n % 
G r a m m a r school and 
spec, second, school 
911 49.8 505 27.6 414 22.6 1830 100 
Inst, for voc. 
training 
726 44.8 419 25.9 475 29.3 1620 100 
Together 1637 47.4 924 26.8 889 25.8 3450 100 
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Accordingly, well demons t rab le deviat ions can be evidenced between the girls 
a t tending secondary school and those receiving vocational training in respect to the 
degree of sexual educat ion, on the account o f the latter. 
Simultaneously with o u r da t a collection, in county Csongrád a sexual-pedago-
gical survey was accomplished involving over 7 thousand youths of both sexes 
receiving some form of sexual educat ion (NÉMETH and GALAMBOS, 1984). The 
gained experiences confirmed our s tudy results pertaining to discussions within the 
family abou t sexual quest ions (Table 9—10). According to the above ment ioned 
survey — for the availability of which we express our thinks herewith — a fewer 
number of boys than girls answered " y e s " t o the aforement ioned subject, regarding 
both types of school. 
The experiences f rom county Csongrád showed that 50 p.c. of the boys already 
had concrete sexual experiences at the age of 15.39 and the girls at the age of 15.9 
(NÉMETH and GALAMBOS, 1984). The problem is on the other hand , that the 
knowledge of family life and the hygienic cul ture of the students a t tending the two 
types of the school are insufficient. 
Discussion 
The practical significance of ou r observa t ions relating to the differences in so-
matic development first appears at the time of choosing a career. In general, the stu-
dents trained for skilled work choose physical work, that requires exertion. At the 
practical occupat ions they are exerted to physical burden, which even the normally 
developed young organism is only able to bear af ter appropr ia te toughness and 
accustoming. Since the calcification of the skeleton system is con t inuous and lasts 
t h roughou t growth , the child bone may become deformed on the effect of constant 
burden . The musculature of the youths is a lso unfit for long-lasting, static burden. 
Therefore , at the time of registration for vocational training, the somatic 
developmental level of the candidates should be inevitably taken into considerat ion 
in an increased degree. In case of const i tut ional deformities it is not correct to 
choose a t rade requiring work carried out in constraint posture (e.g. parquetry) . 
Table 10. Dislribulin od discussions within the family about sexual questions in county Csongrád 
according to school types (girls) 
Type of school Yes No No answer Total 
n % n % n % n % 
Grammar school and 
spec, second, school 


















Together: 2533 69.2 687 18.8 440 12.0 3660 100 
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The correct way of living, up- to-date intake of food, proper rat io of active and 
passive resting are of part icular impor tance at the age of puberty. At the same time, 
this is the period when the youths star t to get accustomed to deleter ious habi ts 
(smoking, consumpt ion of alcohol and drugs), the chances of which are greater in 
case of s tudents receiving vocat ional training as they work in the sur roundings of 
adults . 
In the long run. the experiences of o u r study results point to the insufficiencies 
of educat ional work as well, the improvement of which is indispensable in the 
interest of the adult generation. 
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